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INTRODUCTION 
I n  the  spring of 1972 the  Highway Safety Research I n s t i t u t e  
began t o  evaluate the ef fec t iveness  of a Driver Education Simulator 
t o  be i n s t a l l e d  a t  Pioneer and Huron High Schools, Ann Arbor, 
Michigan. 
R.W. Bishop has provided a d e f i n i t i o n  of a driving simulator:  
What i s  a dr<ving simulator? 
' Simulator' according to the dictionary means : 'one 
that simulates, a laboratory device that enables the 
operator to reproduce under tes t  conditions p h m  
likely to occur in actual perfonrance. ' To be effective, 
the device should confront the learner with situations 
which are similar to those of the actual task, and 
sllould require him to  make responses applicable to 
the task. 
Driving simulators are similar in principle to the 
flight trainers long used for aviators, and the simu- 
lators mre recently developid for training astronauts. 
They are electro-mechanical devices desgined to repre- 
sent the driver's cc4npartment of the au-bile. Stu- 
dents operate the units just as they would a real car 
on the highway and react to driving conditions sbwn 
by full-color mtion pictures on a wide screen a t  the 
front of the classroam. Various types of drivhq 
conditions are projected by films especially designed 
for this kind of instruction. This laboratory equip- 
mt can be placed either in a c l a s s r m  or it can be 
installed in a trailer and mved f m  school to school. * 
The purpose of i n s t a l l i n g  such a device i n  Ann Arbor was 
manifold. Major reasons included: the a b i l i t y  t o  present port ions 
of the Behind-the-Wheel (BTW) experience i n  a controlled environment 
i n  the  classroom and hence be able  t o  repeat and/or discuss  desir-  
able and/or needed port ions of the experience; a reduction i n  the  
number of hours on the road and hence a cost savings t o  the school 
d i s t r i c t  by increasing the student r a t i o  from 3:l t o  16:l f o r  a 
portion of the time required f o r  the Behind-the-Wheel (BTW) instruc-  
* 
Quoted from a Safety Education, December I964 a r t i c l e  by 
R.W. Bishop e n t i t l e d  "Questions and Answers About Driving 
Simulators." 
t i o n ;  enrichment  of t h e  cur r i cu lum by expanding t h e  range  of 
d r i v i n g  exper ience  and s i t u a t i o n s  a v a i l a b l e  t o  t h e  s t u d e n t ;  -- 
i , e , ,  n i g h t  d r i v i n g ,  snow, emergency s i t u a t i o n s ,  e t c . ,  and pro- 
v i d i n g  an oppor tun i ty  f o r  - a l l  s t u d e n t s  t o  s h a r e  e q u a l l y  i n  these 
e x p e r i e n c e s .  A l l  of t h e  above were aimed a t  improving t h e  educ- 
a t i o n a l  e f f i c i e n c y  of t h e  program. 
W i t h  t h e  i n s t a l l a t i o n  of such a  d e v i c e ,  two q u e s t i o n s  were of 
i n t e r e s t :  (1)  has  a  c o s t  s a v i n g s  been r e a l i z e d  by t h e  s c h o o l  d i s -  
t r i c t ,  and (2 )  has  t h e  e d u c a t i o n a l  e f f i c i e n c y  of  t h e  program in- 
c r e a s e d  ( a r e  t h e  s t u d e n t s  l e a r n i n g  more)? The f i r s t  of t h e s e  
q u e s t i o n s  h a s  not been d i r e c t l y  addressed  by t h e  HSRI s t u d y ,  but  
may be answered by t h e  r e c o r d s  of t h e  s c h o o l  d i s t r i c t .  The second 
of t h e s e  q u e s t i o n s  is t h e  s u b j e c t  of  t h i s  r e p o r t .  
METIIODOLOGY OF THE STUDY 
Design 
A s a t i s f a c t o r y  e v a l u a t i o n  p l a n  was d e v i s e d  whereby t h e  s t u d e n t s  
would be t e s t e d  f o r  w r i t t e n  knowledge of d r i v i n g  u s i n g  a  test  of 
g e n e r a l  d r i v i n g  knowledge i n  a pre-post  t e s t  des ign- - t e s t ing  
s t u d e n t s  both be fo re  t h e  s i m u l a t o r  i n s t a l l a t i o n  and a f t e r .  Also 
t h o s e  s t u d e n t s  r e c e i v i n g  s i m u l a t o r  i n s t r u c t i o n  would be g iven  a  
pre-pos t  s i m u l a t o r  s k i l l s  t es t .  The d e s i g n  appears  a s  f o l l o w s .  
t 
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Such a  des ign  a l lows  one t o  make s e v e r a l  comparisons between 
groups  t o  determine t h e  knowledge and s k i l l s  ga ined a s  a  r e s u l t  of 
t h e  s i m u l a t i o n .  Valid comparisons of t h e  knowledge t e s t  and expec ted  
r e s u l t s  a r e  shown on t h e  next page. 
Knowledge Test 
Valid 
Comparisons Expected Results Comments 
A & B  Signi f icant  change i n  I f  the  test is  t o  measure 
t e s t  scores .  a knowledge gain then i t  
must  d e t e c t  a  d i f ference  
here,  
C & D  Signi f icant  change i n  Above comment appl ies ,  
t e s t  scores .  
A & C  No s i g n i f i c a n t  d i f -  Both pre- tes t  groups should 
ference i n  t e s t  scores .  be i d e n t i c a l ,  
B & D  Signi f icant  d i f ference  T h i s  is t h e  main comparison. 
i n  t e s t  scores .  
There is only one comparison possible  f o r  the  Simulator S k i l l s .  
Valid 
Comparisons Expected Results --- Comments 
C & D Signi f icant  change i n  The only comparison, 
t e s t  score.  
The major comparison i s  between the  s tuden t s  who have completed 
Driver Education without the benef i t  of the  s imulator  (Group B) and 
those who have completed Driver Education w i t h  t h e  benefi t  of the  
simulator (Group D ) .  A s i g n i f i c a n t  change here could be construed 
t o  mean tha t  the simulator has helped the  s tuden t s  through a  gain 
i n  t r a f f i c  knowledge. 
Likewise,if the  simulator t e s t  scores  show a s i g n i f i c a n t  i m -  
provement, the  t e n t a t i v e  conclusion can be drawn t h a t  the  s tudents  
have learned how t o  manipulate the con t ro l s  i n  t h e  s imulator ,  and 
had os tens ib ly  learned how t o  "drive on the  c e l l u l o i d  road." 
A l a rge  question remains unanswered and cannot be answered i n  
the  context of t h i s  project--namely, while t e s t  sco res ,  both w r i t t e n  
knowledge and simulator s k i l l s ,  show a gain and hence may r e f l e c t  
a  gain of knowledge or  s k i l l  on the  pa r t  of the s tuden t ,  what i s  the 
t ransference of t h i s  knowledge and s k i l l  t o  the t a s k  of operating a  
vehicle  on the road? I n t u i t i o n  says t h a t  they w i l l  be b e t t e r  pre- 
pared d r ive r s ,  however no va l id  s c i e n t i f i c  research is avai lab le  t o  
support t h i s  contention. I t  should be pointed out t h a t  t h i s  prob- 
lem is  - not unique t o  d r ive r  education b u t  pervades the whole of 
education. 
Test Instruments--General T r a f f i c  Knowledge 
The Highway Safety Research I n s t i t u t e  was i n  the process of 
expecting a  contract  from the NHTSA e n t i t l e d  "Development of a  
Test Item Bank f o r  Tests  of Driving ~ n o w l e d ~ e . " '  The t h r u s t  of 
t h i s  contract  was the development of and psychometric evaluat ion 
of severa l  hundred multiple-choice t e s t  times covering the  range of 
dr iving tasks  and knowledge a s  spec i f i ed  i n  H ~ ~ R R D , ~  the  U V C , ~  and 
M U T C D . ~  A s  a  pa r t  of t h i s  s t u d y ,  seven 40-item multiple-choice 
t e s t s  were extracted from the above mentioned pool of items. These 
t e s t s  were assembled i n  such a manner a s  t o  be psg~chometrically 
p a r a l l e l ,  general  i n  content ,  and uniform i n  d i f f i c u l t y .  These seven 
t e s t s ,  were administered t o  thousands of o r i g i n a l  and renewal 
Michigan Drivers as  a  pa r t  of a  knowledge t e s t  demonstration pro- 
gram, Therefore, i n  addi t ion  t o  the  psychometrically derived 
s t a t i s t i c s ,  t e s t  performance da ta  on d r i v e r s  much l i k e  t h e  d r ive r  
education s tudents  i n  Ann Arbor were ava i l ab le  and confirmed t h a t  
the  t a sks  were indeed p a r a l l e l  i n  a l l  respects .  Two of these 40- 
item t e s t s  were chosen t o  be combined i n t o  one 75-item t e s t  (each 
of t h e  seven t e s t  forms contained f i v e  i d e n t i c a l  items covering 
general  t r a f f i c  knowledge). Nine add i t iona l  items of personal 
i d e n t i f i c a t i o n  and information were a l s o  added. The t e s t ,  e n t i t l e d  
"CARLMAC A Test of Driving Knowledge" (see attachment),  would then 
be administered t o  the s tudents  i n  the  pre-post t e s t  design described 
e a r l i e r .  A copy of the  t e s t  is  at tached t o  t h i s  r epor t .  
Test Instrument--Simulator S k i l l s  Test 
TtRo basic  functions of the  simulator a r e :  (1) t he  imparting 
of t r a f f i c  knowledge under simulated road and driving condit ions,  
and (2)  the  development of s k i l l s  associated w i t h  handling a  vehicle .  
The knowledge port ion of the simulator program would, of course, be 
t e s t e d  i n  the  General Knowledge t e s t .  Therefore, a  s k i l l  t e s t  was 
devised whereby s k i l l s  acquired a s  a  pa r t  of the  simulator could be 
measured. There is a  contaminating fac to r  involved here, however, 
a s  a l l  of the s k i l l s  needed f o r  dr iving a re  acquired by two means-- 
the simulator and the  BTW t ra in ing  (as both a re  conducted simulta- 
neously). T h i s  i s  not a  ser ious  problem, however, 
The best  measure avai lab le  w i t h i n  the cons t ra in t s  of the  pro- 
j ec t  was the showing of one of the f i l m s  i n  the l ib ra ry  of f i l m s  
f o r  use i n  the simulator.  The f i lm "Drive i n  Reriew" which is  
normally the  l a s t  f i l m  seen by the  s tudents  was se lec ted  t o  be 
shown twice--once near the beginning of the simulator sess ion  and 
again a s  the  l a s t  f i l m  of the sess ion .  Since d r iw ing  a car  i n  
" t raf  f i c y '  requi res  some t r a in ing  i n  manipulation of the  cont ro ls  of 
the vehic le ,  the f irst  showing of "Drive i n  Review" was scheduled 
t o  be the t h i r d  f i l m  of the  s e r i e s .  The f i r s t  two films-JIntro- 
duction t o  the  Simulator"andflArt of Turning&'-were used t o  acquaint 
the  s tudents  w i t h  the  simulator and dr iving.  
The data  on f ive  measures ( t u r n  s i g n a l s ,  acce lera t ion ,  speed 
cont ro l ,  braking and s t ee r ing)  p l u s  an average score,  a s  generated 
by the  simulator and reported by the  computer, serve as  the da ta  
output f o r  ana lys is .  
The Testing Program 
While the  model described e a r l i e r  would be followed i n  the  
co l l ec t ion  of the da ta ,  c e r t a i n  modifications were necessary t o  
accomodate the terms and conditions of the  cont rac t .  The data  
co l l ec t ion  design is  repeated below w i t h  the  ac tua l  da tes  of t e s t i n g  
inser ted .  
-- 
Knowledge T e s t  
a 
Pre-Tes t  
tf Pos t -Tes t  
E 
a 
Pre-Tes t  rd -. 
S i m u l a t o r  S k i l l s  
T e s t  * Pos t -Tes t  rn 
S i m u l a t o r  I n s t a l l a t i o n  
B e f o r e  A f t e r  
Group A Group C 
S e p t .  72 Feb. 73 
Group B Group D 
June  72 J u n e  73 
Group C 
Feb ,  73  
Group D 
April-May 73 
I t  can  be  s e e n  from an  examina t ion  o f  t h i s  t a b l e  t h a t  t h e  
p o s t - t e s t  (Group B) was g i v e n  i n  June  1972 b e f o r e  t h e  p r e - t e s t  
(Group A).  Due t o  t h e  l a t e n e s s  of beg inn ing  t h e  p r o j e c t  i n  t h e  
s p r i n g  1972 semester i t  was n e c e s s a r y  t o  a r r a n g e  t h e  s c h e d u l e  i n  
t h i s  manner. T h i s  change i n  s c h e d u l e  had no . e f f e c t  on t h e  t e s t i n g .  
The t e s t  was a d m i n i s t e r e d  t o  a l l  s t u d e n t s  t h e n  e n r o l l e d  i n  
D r i v e r  Educa t ion  (Group B) and t h e  s c o r e  s h e e t s  and  s c o r e s  a n a l y z e d .  
The r e s u l t s  o f  t h i s  a n a l y s i s  a r e  appended t o  t h i s  r e p o r t .  B r i e f l y ,  
t h e  s c o r e s  of  t h e  s t u d e n t s  i n  bo th  s c h o o l s  were i d e n t i c a l .  How- 
e v e r ,  an  a n a l y s i s  of  i n d i v i d u a l  items ( n o t  r e p o r t e d  h e r e )  showed 
some c o n t e n t  d i f f e r e n c e s  between t h e  s c h o o l s  i n d i c a t i n g  t h a t  t h e  
r e s p e c t i v e  programs may have s t r e s s e d  d i f f e r e n t  a s p e c t s  o f  d r i v i n g .  
The t e s t  was t h e n  a d m i n i s t e r e d  t o  s e l e c t e d  g r o u p s  o f  D r i v e r  
E d u c a t i o n  s t u d e n t s  e n t e r i n g  t h e  program i n  t h e  f a l l  1972 semester 
(Group A). These s t u d e n t s  would s e r v e  a s  t h e  p r e - t e s t  g roup  f o r  
t h e  June  1972 p o s t - t e s t .  W h i l e  t h i s  r e p r e s e n t e d  a n  u n c o n v e n t i o n a l  
means o f  o b t a i n i n g  p r e - p o s t  t e s t  s c o r e s ,  i t  was f e l t  t h a t  s t u d e n t s  
e n t e r i n g  a  D r i v e r  Educa t ion  program s e p a r a t e d  o n l y  by a  semester 
would n o t  be s i g n i f i c a n t l y  d i f f e r e n t .  A l so ,  s i n c e  t h e  s i m u l a t o r s  
were i n  t h e  p r o c e s s  of  be ing  i n s t a l l e d  and  used  d u r i n g  t h e  f a l l  
1972 semester, t h i s  became a  p e r i o d  o f  t r a n s i t i o n  f o r  t h e  D r i v e r  
E d u c a t i o n  programs.  W h i l e  t h e  s i m u l a t o r s  were  t o  be  i n s t a l l e d  
d u r i n g  t h e  summer, t h e y  were n o t  f u l l y  o p e r a t i o n a l  u n t i l  sometime 
during the F a l l ,  1972 semester and the s tudents  would not have 
the  benefi t  for  a  f u l l  semester of t h e i r  operat ion.  Also t h i s  
gave the  s t a f f  time t o  get used t o  them and work out t h e i r  cur- 
riculum. The next t e s t i n g  program was scheduled f o r  the s p r i n g  
1973 semester. 
The t e s t ing  d u r i n g  the spring 1973 semester consis ted of 
both the wr i t t en  knowledge t e s t  and the  simulator s k i l l s  t e s t .  
During the f i rs t  week of d r ive r  education c la s ses  i n  both h i g h  
schools,  a l l  s tudents  enrol led  i n  Driver Education (Group C) were 
given the knowledge t e s t .  A t  the  appropriate time i n  the  simulator,  
a l l  Driver Education s tudents  (a l so  Group C )  were shown the  s k i l l s  
t e s t  f i l m  "Driver i n  Review" and t h e i r  score pr in ted  out by the 
simulator computer. A l l  scores  from both t e s t i n g s  were saved f o r  
fu ture  use. 
During Pate A p r i l  and ea r ly  May, the simulator i n s t r u c t i o n  
was completed and the s k i l l  t e s t  f i l m  was shown t o  the  student 
(Group D )  a s  the l a s t  f i l m  i n  the s e r i e s .  Again the  scores  were 
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recorded and saved. 
During the l a s t  week of c lasses  and f i n a l  exam time i n  June 
1973 a l l  s tudents  i n  the classroom portion of Driver Education 
(a l so  Group D) were again given the knowledge t e s t .  
T h i s  completed the t e s t i n g  phase of the  pro jec t  and the data  
analys is  was begun. 
DATA ANALYSIS AND RESULTS 
Knowledge Test 
The knowledge t e s t  was administered t o  s tudents  a s  enrol led 
i n  the regular  Driver Education c la s ses  d u r i n g  the normal c l a s s  
time. In a l l  there  were 1602 va l id  t e s t  scores  ava i l ab le  fo r  
ana lys is  d i s t r ibu ted  as  follows: 
Before Simulation 
Group A Group B 
Pre '72 Post '72 
After Simulation 
Group C Group D 
Pre '73 Post '73 
Approximately 1300 s t u d e n t s  p a r t i c i p a t e d  i n  the  t e s t i n g .  
A f t e r  t hose  s t u d e n t s '  s c o r e  sheets which were unusable due t o  
mis-marking o r  o t h e r  problems were e l i m i n a t e d ,  1162 answer s h e e t s  
were scored .  A t o t a l  s c o r e  (number c o r r e c t )  was computed f o r  each.  
A d i s t r i b u t i o n  of t o t a l  s c o r e s  was made f o r  each of t h e  comparison 
groups.  Th i s  d i s t r i b u t i o n  is shown on t h e  next  page. 
Each of t h e  s co re  d i s t r i b u t i o n  p a i r s  app rop r i a t e  f o r  comparison 
were compared t o  determine i f  a s i g n i f i c a n t  d i f f e r e n c e  e x i s t e d  
between t h e  means of t h e  d i s t r i b u t i o n s .  The Student T - t e s t  was 
employed t o  make t h i s  comparison. The r e s u l t s  a r e  g iven  below: 
SIMULATOR INSTALLATION 
Before A f t e r  
Group A Group C 
Mean = 54.549 Mean = 53.723 
P re - t e s t  SD = 63.284 SD = 75.982 
N = 144 N = 440 
Knowledge Tes t  , . 
Group B Group D 
Mean = 58.971 Mean = 60.766 
P o s t - t e s t  SD = 63.709 SD = 49.196 
N = 578 N = 440 
Comparison - T Sig. Level 
Groups A-B - 5.88 Yes ,0080 
C-D -13.205 Yes .OOW 
B-D - 3 ,8561  Yes . OOW 
A- C 1.0078 no 3 140 
The comparison between groups A & B (be fore  s imu la t i on ;  pre-post  
t es t )  showed a s i g n i f i c a n t  g a i n  i n  knowledge a s  measured by t h i s  
tes t .  Th i s  r e s u l t  is  expected  and suppo r t s  t h e  gene ra l  con t en t i on  
t h a t  s t u d e n t s  exper ienced a g a i n  i n  knowledge from t ak ing  t h i s  
course .  While t h e r e  was no c o n t r o l  f o r  t h e  e f f e c t  of matura t ion  
on t h e  p a r t  of t h e  s t u d e n t s ,  i t  can be s a f e l y  assumed t h a t  exposure 
t o  t h e  course  content  was l a r g e l y  r e spons ib l e  f o r  t h i s  g a i n  i n  
knowledge . 
The comparison between groups C & D ( a f t e r  s imulat ion;  pre-post 
t e s t )  likewise showed a  s ign i f i can t  gain i n  knowledge, w i t h  a l l  the 
above comments applying. A very important point here is t h a t  the  
introduct ion of simulation d i d  not de t rac t  from the content of the 
course. 
The comparison between groups A and C (pre- tes t ;  before and 
a f t e r  simulation) showed t h a t  there  was no s ign i f i can t  d i f ference  
between s tudents  entering the dr iver  education course. T h u s  both 
groups of students (before simulation and a f t e r  simulation) began 
w i t h  essent ialdy the same knowledge l e v e l .  
The comparison between groups B and D (pos t - tes t ;  before 
and a f t e r  simulation) is the  major comparison. There was a  
s i g n i f i c a n t  difference i n  the post- test  scores  between the two 
groups - w i t h  those s tudents  exposed t o  the  simulator showing a 
marked gain i n  knowledge over those not receiving the addi t ion  
of the  simulator ins t ruc t ion .  While i t  is tempting t o  a t t r i b u t e  
a l l  the success t o  the s imulator ,  one m u s t  be carefu1,s ince a  
change i n  the curriculum (undocumented) occurred a l s o .  However, 
i t  can be assumed tha t  the use of the simulator may have had a  
s i g n i f i c a n t  and pos i t ive  e f f e c t  on the  knowledge gain of the s tudents .  
Nine questions of information were attached t o  the t e s t  (see 
at tached t e s t  booklet) a s  information and control  items. A sum- 
mary of these fo r  the f irst  t e s t  adminis trat ion i s  at tached.  
While a l l  nine items were considered i n  a l l  the ana lys i s ,  the  
individual  values a re  not reported here. 
Simulator S k i l l  Test 
The s tudents  comprising Groups C and D ( a f t e r  s imulat ion;  
pre- and pos t - tes t )  were subjected t o  a  showing of a  f i l m  s e l ec ted  
t o  be used a s  the pre-post t e s t  a s  described e a r l i e r .  The s i m -  
u l a t o r  accumulates the  e r r o r s  made by the  s tudents  on f i v e  va r i ab les  
and p r i n t s  out t h e i r  score on each of the f i v e  var iables  p lus  

















































Distribution of Total Score 
Group A Group B 
S e p t .  72 June '72 
Group C Group D 
Feb 73 June '73 
N Group A Group B Group C Group D 
Correct  S e p t ,  72 June  '72 Feb '73 June '73 
Use of t u r n  s i g n a l s  
S t ee r i ng  
Use of Brake 
Speed c o n t r o l  
Acce le ra to r  c o n t r o l  
Two problems became apparent  over  the course  of t h e  s i m u l a t o r  
d a t a  c o l l e c t i o n :  (1) t h e  s imu la to r  was s u b j e c t  t o  cons ide r ab l e  
down t ime and hence s c o r e s  f o r  s e v e r a l  groups of s t u d e n t s  were 
l o s t  e i t h e r  due t o  t o t a l  malfunct ion of t h e  machine o r  t o  t h e  
machine f a i l i n g  t o  record  a c c u r a t e l y  t h e  s c o r e s  o f  some of t h e  
s t u d e n t s ;  ( 2 )  t h e r e  was a f a i r l y  high a t t r i t i o n  rate  among t h e  
s t u d e n t s  making t h e  matching of s u b j e c t s '  s c o r e s  between t h e  pre-  
and p o s t - t e s t  d i f f i c u l t .  
The t e s t  s c o r e s  a s  p r i n t e d  ou t  by t h e  s i m u l a t o r ' s  computer 
had t o  be transformed from t h e  number wrong t o  a pe r cen t  c o r r e c t  
s c o r e .  A Student  T - t e s t  was then  app l i ed  t o  t h e  d i s t r i b u t i o n  of 
t h e s e  s c o r e s  f o r  t h e  f i v e  v a r i a b l e s  p l u s  t h e  average  s c o r e .  The 
fo l lowing  t a b l e  summarizes t h e  r e s u l t s  of t h i s  exercise. 
Tes t -  
Var iable  P r e - t e s t  P o s t - t e s t  S t a t i s t i c  S ig .  
Use of t u r n  S igna l s  Mean 61.939 77.414 T=16,716 ,0000 
(pe r cen t  c o r r e c t )  Var. 001.46 154.65 
S i z e  440 442 
S t e e r i n g  Mean 47.920 62.3 12 T=11.371 ,0000 
(pe r cen t  c o r r e c t )  Var. 295.71 410.41 
S i z e  440 442 
Use of Brake Mean 45.743 62.131 T=16.398 .0000 
(pe rcen t  c o r r e c t )  Var. 269.47 171.20 
S i ze  440 
Speed Cont ro l  Mean 75.527 79.887 T=3.3181 ,0009 
(pe rcen t  c o r r e c t )  Var. 347.36 413.79 
S i z e  440 442 
Use of Acce l e r a to r  Mean 73.259 84.495 T=17.398 .0000 
(pe rcen t  c o r r e c t )  Var. 108.73 75.298 
S i z e  440 442 
Average Score Mean 60.914 73.249 T=17.711 .0000 
(pe rcen t  c o r r e c t )  Var. 108.28 105.64 
S i ze  440 442 
All var iables  showed a  s ign i f i can t  change between the pre- and 
pos t - tes t , indica t ing  t h a t  the s tudents  became more adept a t  oper- 
ating the controls  i n  each car  i n  the simulator. 
SUMMARY AND CONCLUSIONS 
Two t e s t i n g  programs were u n d e r t a k e n  t o  answer t h e  q u e s t i o n  
of  w h e t h e r  o r  no t  t h e  i n t r o d u c t i o n  of a d r i v i n g  s i m u l a t o r  i n t o  
t h e  d r i v e r  e d u c a t i o n  c u r r i c u l u m  of t h e  Ann Arbor p u b l i c  s c h o o l s  
h a s  r e s u l t e d  i n  a  change i n  t h e  knowledge and s k i l l s  of t h e  
s t u d e n t s  p a r t i c i p a t i n g  i n  such  a  program. 
A g e n e r a l  t e s t  o f  d r i v i n g  knowledge ( p e n c i l  and p a p e r )  was 
a d m i n i s t e r e d  i,n a  p r e -pos t  t e s t  d e s i g n  t o  s t u d e n t s  who had t h e  
e x p e r i e n c e  o f  s i m u l a t o r  i n s t r u c t i o n  and t o  s t u d e n t s  who d i d  n o t  
have s i m u l a t o r  i n s t r u c t  i o n .  
A test  of  s i m u l a t o r  d r i v i n g  s k i l l  was a l s o  g i v e n  i n  a  p re -  
p o s t  test  d e s i g n  t o  t h e  s t u d e n t s  who r e c e i v e d  t h e  s i m u l a t o r  i n -  
s t r u c t i o n .  
I n  bo th  t e s t i n g  programs ,  t h e  r e s u l t s  showed a  s t a t i s t i c a l l y  
s i g n i f i c a n t  change i n  d r i v i n g  knowledge and s i m u l a t o r  s k i l l s ,  
The d a t a  and r e s u l t s  s u p p o r t  t h e  f o l l o w i n g  c o n c l u s i o n s :  
(1 )  t h e  i n c l u s i o n  of t h e  s i m u l a t o r  i n  t h e  c o u r s e  
d i d  n o t  d e t r a c t  from t h e  c o u r s e , a n d  may, in  f a c t ,  
have  improved i t .  
( 2 )  t h e  s t u d e n t s  d i d  l e a r n  how t o  m a n i p u l a t e  t h e  
v e h i c l e  i n  t h e  s i m u l a t o r  and were a b l e  t o  r e spond  
t o  t h e  f i l m .  
The d a t a ,  r e s u l t s ,  and s t u d y  d e s i g n  w i l l  n o t  p e r m i t  a n  e x t r a -  
p o l a t i o n  of  t h e  r e s u l t s  t o  t h e  f o l l o w i n g :  
(1) no s t a t e m e n t s  can  be made and s u p p o r t e d  t h a t  
t h e  s t u d e n t s  are b e t t e r  d r i v e r s  on t h e  r o a d  a s  a 
r e s u l t  of t h e  s i m u l a t i o n  e x p e r i e n c e .  
( 2 )  no s t a t e m e n t s  can  be made and  s u p p o r t e d  t h a t  
t h e  s t u d e n t s  a r e  s a f e r  d r i v e r s  as a  r e s u l t  of t h e  
u s e  of  s i m u l a t o r .  
The i n c l u s i o n  and u s e  of  t h e  s i m u l a t o r  i n  t h e  . d r i v e r  educ-  
a t i o n  Cur r i cu lum s h o u l d  be c o n s i d e r e d  a s u c c e s s  and c o n t i n u e d  
a s  a  d e s i r a b l e  p a r t  of t h e  c o u r s e  o f f e r i n g .  
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RESULTS OF KNOWLEDGE T E S T I X G  OF 
ANN ARBOR DRIVER EDUCATION STUDENTS 
CONDUCTED DURING JUNE 1972 
WILLIAM L .  CARLSON 
THOXIAS L .  MCDOLE 
The following t ab les  summarize the r e s u l t s  of the t e s t i n g  
of Ann Arbor dr iver  education students conducted during the period 
June 7 through June 12. Table 1 indicates  which of the i n i t i a l  
control  questions resul ted i n  s t a t i s t i c a l l y  s ign i f i can t  @ - < 0.05) 
differences i n  t e s t  r e s u l t s .  Tables 2-10 present the average 
number of correct  and incorrect responses fo r  sub-groups defined 
by the i n i t i a l  group of personal questions.  The purpose of these 
questions was t o  determine whether or not groups of s tudents  could 
be iden t i f i ed  who have d i f fe ren t  t e s t  r e s u l t s .  By doing t h i s  more 
prec ise ,  conclusions can be made concerning differences i n  education 
programs. 
The a b i l i t y  of these questions t o  define d i f fe ren t  sub-groups 
was t e s t ed  u s i n g  a  one-way mult ivar iate  ana lys is  of variance tech- 
nqiue, The technique has the advantage of performing a  jo in t  
comparison of both the number of correct  and the number of incor- 
rec t  responses t o  the t e s t  question. Therefore, differences 
between student performance on the t e s t s  can be more adequately 
measured than would be the case if l e s s  sophist icated procedures 
were used. For example, a  student who works f a s t  and g e t s  a  h i g h  
number correct  b u t  a l so  a  large number wrong is iden t i f i ed  d i f -  
f e ren t ly  than a  student working slower who achieves the same r a t i o  
of cor rec t  t o  incorrect  answers. A score such a s  percent correct  
handles a l t e r n a t e  scores i n  one manner. Multivariabe analys is  
handles the r e s u l t s  i n  a  more general fashion. Specif ic  Conclusions 
a re  a s  follows: 
1. There is  no difference i n  the knowledge 
measured by t h i s  t e s t  between the two h i g h  
schools,  (Table 2 ) .  
2 .  There were differences between various 
c lasses .  However, these are  not reported 
here, 
3 .  The best t e s t  performance was achieved 
by 15 year-old s tudents .  Older s tudents  had 
s ign i f i can t ly  worse scores. (Table 3 ) .  
4. Male and female s tudents  scored the  same. 
(Table 4 ) .  
5 .  The four percent of the s tudents  not i n  
the 10th grade scored s i g n i f i c a n t l y  worse on 
the t e s t ,  T h i s  is consis tent  w i t h  the age 
r e s u l t  i n  (3 )  above. (Table 5 ) .  
6. Student preference for  a  p a r t i c u l a r  h i g h  
school and ac tua l  school attended d i d  not indi-  
ca te  d i f ferences  i n  t e s t  scores .  (Tables 6 & 7 ) .  
7 ,  Involvement i n  ex t ra  cu r r i cu la r  a c t i v i t i e s  
did not r e s u l t  i n  d i f f e ren t  t e s t  scores  (Table 8 ) .  
8 ,  Students who d i d  not expect t o  have a  car  of 
t h e i r  own during the next year scored b e t t e r  on 
the t e s t .  (Table 9 ) .  
9. Students who spend 5  hours o r  more per week 
working on cars  performed s i g n i f i c a n t l y  worse 
on the t e s t .  (Table 1 0 ) .  
10. Students who rated t h e i r  f a t h e r s  a s  "almost 
always s a f e  dr ivers"  performed s i g n i f i c a n t l y  
b e t t e r  on the t e s t .  (Table 11). 
11. Test scores were not r e l a t ed  t o  student grade 
point average. 
T A B L E  1 
Driver Education Tes t  
- - 
SUMMARY OF MANOVA RESULTS FOR ANN ARBOR SCBOOLS 
* S t a t i s t i c a l l y  s i g n i f i c a n t  p r ed i c to r s  of t e s t  performance. ! 
Variable  
1 School 
2 Sect ion No, 
L 
3 GPA 





N O T  




7 HIS, Choice 
8 H.S. W i l l  
9 Extra  
1.13 (20,574) 
,315 
2.36 (14,572) * 
.004 








. I21  
1.56 (8,1172) 
,132 
1 1.76 (2,590) 
3.23 (6,588) 7.64 (6,580 * .  
,004 ,000 
1.05 (2,296) I 1.27 (6,580) .351 .267 
Curr icular  
- .  
10 Car Own 
11 Car Work 



















9 .62 (4 ,582 )  * .  . 000 








.895 (6,584) 2.99 (8,578) 
.498 ,003 I 
1.459 (2,295) ,638 (2,292) 
5 .25(8 ,574)  * 
.OOO 
T A B L E  2 






5 8 . 3 4  15.98 
T A B L E  3 
STUDENT AGE 
BOTH SCHOOLS 
AGE N # Correct # Wrong , 
15 or Younger I 458 1 59.07 1 14.96 1 
17 1 l1 44.82 27.55 
18 or Older 2 37.00 38.00 
PIONEER & HURON SCHOOLS 
+ N Correct ?! Wrong I I 1 
115 or Younger 1 245 1 58.97 1 14.75 1 
I 
1 7  6 46.33 24.83 
18 or Older ' --- --- -- 
115 or Younger 1 213 1 59.17 1 15.20 1 




Female 58.11 16.21 
PIONEER & HURON SCHOOLS 
N ,  4 Correct , # Wrong " 1  Male i 160 1 2 .58.29 15.16 






PIONEER b HURON SCHOOLS 
\ 
Frade N # Correct // Wrong 
9th 2 45.50 23.00 
10 t h  28 7 58.86 15.03 
Ei 
g 11th  8 46.38 23.50 
S 
a 12th  2 60.00 , 15.00 
I 
. -- - -  - . ---.- - . . -- .- -- - - -  
T A B L E  6 
BOTH SCHOOLS 
I f  you had a choice, which school would you like t o  
attend next year? 
- . .  . - -  - . .  ... - -. 
School N # Correct A Wrong 
School ?4 # Correct  8 Wrong 
4 















































9 ther  
I , 
' 37 60.46 
t 
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Which school w i l l  you be attending next year? 
i 
PIONEER & HLTROI? SCHOOLS 
-. ...- .... . . - . . - .  - .  . School N- ' # Correct # Wrong 
School N # C o r r e c t  #Wrong 











I Pioneer 1 2 1 4 4 . 5 0  1 30.501 
I I 
2 64.50 1 10.50 1 
J 
s 
S .  










Huron High 253 
Community High 
Huron 'digh --- 



















15.36 Community High 2 5 
T A B L E  8 
BOTH SCHOOLS 
Involved i n  Extra Curricular Activities? 
N # Correct # Wrong 
g Yes 
0 a 
PIONEER & HURON SCHOOLS 
N # Correct . C Wrong , 
i! g Yes 
0 * .  I 120 59.54 14.58 
T A B L E  9 
BOTH SCHOOLS 
- - 
Do you plan to have a car  of your own 
within the next year? 
N # Correct , # Wrong 
I r 
PIONEER & HURON SCHOOLS 
N # Cor rec t ,  # Wrong 
I I I 
T A B L E  10 
BOTH SCHOOLS 
How much time per week do you spend working 
working on cars? . - 



















Correct # Wrong 
PIONEER SCHOOL 
# Correct 
5 7 . 7 6  
I Wrong 
- ..- - --*..-.. -- -- - .-- 
T A B L E  lo 
Continued . . 
HURON SCHOOL 
. -- -... . .. - _ .- ._ _ _ + - - - . - . . . - . 
591 86 14.94 
1 hour 
pe? week 
. Time N d Correct ff Wronn . 
1- 2 hours I per week 1 4 Z  1 58* 5i 1 15*88 1 
None 
I per week I I 1 More than 1 10 1 55.40 1 ' '18.20 1 
5 hours 
per week 
150 I 57.61 1 16.58 
T A B L E  11 
BOTH SCHOOLS 
How would you r a t e  your f a the r  a s  a s a f e  d r ive r?  
N # Correct # Wrong 
PIONEER & HURON SCHOOLS 
N # Correct # Wronn 
Very s a f e  
Almo s t 







1 7  1 
2 5 
28 
Very s a f e  
Almost 




Very s a f e  
Almost 
















































A Test of Driving Knowledge 
I~ l s t r i i c t  ions :  
This  booklet contains a s e r i e s  of ques t ions  designed t o  help u s  
f i n d  out how much you know about d r iv ing .  
U s i n g  a PENCIL, f i l l  out the top 2 l i n e s  on your answer sheet by 
pr in t ing  your Name, Today's Date, Your Age, Sex, Date of B i r th ,  
School, C i t y ,  C l a s s  ( l s t ,  2nd, 3rd hour, e t c . )  and the name of 
your I ~ l s t r u c t o r .  00 NOI' wri te  anything i n  t h e  space f o r  the 
i d e n t i f i c a t i o n  number, 
Consider each question by i t s e l f ,  Read the  quest ion ca re fu l ly  
and  then t r y  t o  answer i t  the best  you can. Please answer EVERY 
g t ~ e s t i o n .  Select  the  - ONE best answer and record i t  i n  the appro- 
p r i ; ~ t o  space opposite the quest ion number. Mark your answer w i t h  
a hcnvy black mark between the  dashed l i n e s .  See the example 
below. 
a b c ..... d . * * . a  1 ::::: . I . .  . ..... 
I f  you change your mind,  e rase  the mark completely before marking 
the new choice. 
DO NOT make a n y  m a r k s  i n  t h i s  booklet .  
When answer in^ these aues t ions  vou should assume t h a t  the road a n d  
weather condi t ions a r e  good u n l e s s  otherwise s t a t e d  i n  the quest ion.  
! 
Now t u r n  t o  the next page and begin w i t h  quest ion 1 making sure 
tha t  you place the answer t o  quest ion 1 next t o  the "1" on your i 
answer shee t .  I 
On your answer shcet  mark the answer t o  the  following ques t ions  
ahout your se l f .  . 
1. How old arc  you? 
a )  15 years  o r  younger 
b )  16 years  
c )  17 years  
d )  18 years  o r  o lde r  
2 .  What is your sex? 
a )  Male 
b) Female 
3 .  What grade a r e  you i n  school? 
4 .  I f  you had a choice,  which school would you l i k e  t o  a t t end  
next year? 
a )  Pioneer High 
b) Pioneer I 1  
c )  Huron High 
d )  Con~munity High 
e )  Other 
5. Which school w i l l  you be a t tending  next year? -
a )  Pioneer High 
b )  Pioneer I1 
c )  Huron High 
d )  Community High , 
c )  Other 
6 .  Were you involved t h i s  year i n  any ex t r a  c u r r i c u l a r  a c t i v i t i e s  
a t  school such a s  v a r s i t y  s p o r t s  ( f o o t b a l l ,  e t c . ) ,  debate ,  
drama, s tudent  government, e t c . ?  
a )  Yes 
b) No 
7.  Do you plan t o  have a ca r  of your own within the next year? 
a )  Yes 
b) No 
8. How much time per week do you spend working on c a r s  (mechanical, 
washing, waxing, e t c . )  e i t h e r  your own, parents ,  o r  f r i ends?  
a )  None 
b) Less than 1 hour per week 
c )  1-2 hours per week 
d )  3-5 hours per  week 
e )  more than 5 hours per week 
9 .  Based upon what you have learned in  Driver Education, how would 
you r a t e  your f a t h e r  a s  a s a f e  d r i v e r ,  -
a )  v e r y s a f e  
b) almost always sa fe  
c )  average 
d )  unsafe 
e )  no commnt 
continue to  next page.. . .  
10.  his t r a f f i c  s i g n a l  means: 
A.  Slow down and cont inue  wi th  cau t i on  
throuqh the  i n t e r s e c t i o n .  
8. Spccd up and cont inue  throuqh tho  
i n t e r s e c t i o n  be fo re  the l i g h t  changes 
t o  red .  a Stop  be fo re  e n t e r i n g  t he  i n t e r s e c t i o n  - i f  i o u  can s a f e l y  do  so .  
D. s t o p  immediately- do not  cont inue  
through the  i n t e r s e c t i o n .  
11.This  s i gn  means: 
Slow down t o  35 rnph and prepare  t o  e n t e r  
a curve.  
Ex i t  ahead, e x i t  speed 35 mph. 
C. Cons t ruc t ion  a r e a ,  slow down t o  35 mph 
and use t he  r i g h t  l a n e  on ly .  
D. Vehicles  tu rn ing  r i g h t  must reduce speed 
t o  35 mph. 
1 2 . I t  is i l l e g a l  t o :  
A. Drive a  rnotcx v e h i c l e  r e g i s t e r e d  i n  
anothcr  s t a t e .  
B. Keep your r e g i s t r a t i o n  i n  your veh i c l e .  
C. Drive o r  permit  someone e l s e  t o  d r i v e  O a  non-rcgis  t c red  v e h i c l e .  
D. Give your r e g i s t r a t i o n  t o  another  when 
he is us ing  your veh i c l e .  
13 ,  I£  you s e e  a s i g n  warning of poor road 
condi t ions  ahead: 
@ Slow down be fo re  you g e t  t o  t h e  problem 
a rea .  
B. Brake quick ly  and s top .  
C. P u l l  o f f  IAe road and check t h e  a r e a  on 
foo t .  
D. Move toward t h e  c e n t e r  of t h e  road and 
cont inue  a t  t h e  same speed. 
14.When approaching a  r a i l r o a d  crossir ig  t h a t  15. Under normal c o n d i t i o n s  t h e  top  speed l i m i t  
does no t  have a  s i g n a l  on it: f o r  d r iv ing  i n  a  bus ines s  d i s t r i c t  is:  
A. Stop and look both ways be fo re  c ro s s ing .  
B. Continue ac ros s  a t  normal speed.  
C. Blow t h e  horn whi le  d r i v i n g  over  t h e  
and look both ways. 
16.After  moving i n t o  a  new l a n e  you should 
d r i v e  near  t he  : 
A. Le f t  s i d e  of t h e  l a n e  
9 Center  of t he  lane .  Right  s i d e  of t h e  lane .  
D. Shoulder o r  median. 
18. For t u r n i n g ,  you should s i g n a l :  
A. J u s t  be fo re  t h e  t u r n  s o  you w i l l  n o t  
cause  confus ion .  
0 .  Af te r  you begin t o  slow down. 
C .  Only i f  t h e r e  a r e  v e h i c l e s  behind you. 
D .  A t  l e a s t  100 f e e t  be fo re  t h e  i n t e r -  
s e c t i o n .  
17. You must t u r n  your h e a d l i g h t s  on: 
A. After  7 p.m. and keep them on u n t i l  7 a.m. 
B. A t  n i g h t  when t h e  read  does no t  have any 
s t r e e t  l i g h t s .  
C 1/2 hour a f t e r  s u n s e t  and dur ing  o t h e r  
t imes when v i s i b i l i t y  i s  bad. 
D. When t h e  sun o r  b r i g h t  l i g h t s  c r e a t e  a  
g l a r e .  
19. Passing r e s u l t s  i n :  
I 
A.  Many f a t a l  a c c i d e n t s  per  year :  Q I Many acc iden t s  bu t  few dea th s  per year .  
C. Re l a t i ve ly  few s e r i o u s  acc iden t s  per year .  
D. Re l a t i ve ly  few problems of any type. 
i i 
i 
Continue t o  nex t  page. . . 
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20. You should d r ive  i n  t he  r i g h t  l ane  of a 
6-lane highway when: 
@ Driving slower &an the  t r a f f i c  i n  t he  
o the r  lanes .  
B. You a r e  preparing t o  e x i t  on t he  l e f t .  
C. When you s ee  t r a f f i c  en t e r i ng  t he  high- 
way from the  r i g h t .  
D. You want t o  pass o t h e r  vehic les  on t he  
highway. 
22. ~f you a r c  towing a t r a i l e r  and want t o  
pass  another  veh i c l e  you should not: 
A. Check t o  s ee  i f  t he r e  i s  room t o  pass.  
8. Make a wider swing around the  vehic le  
than usua l .  
C. Chcck t o  s e e  t h a t  you w i l l  no t  block 
t r a f f i c  behind you. 
D. Turn sharply when you a r e  changing 0 l anes .  
21.An o rde r  o r  d i r e c t i o n  given by a p o l i c e  
o f f i c e r  d i r e c t i n g  t r a f f i c :  i 
A. May be d i s regarded  i f  you a r e  i n  a 
B. Must be obeyed. 
May be ignored i n  an emergency. Q hurry' 
D. Should n o t  be obeyed i f  it i s  i n  
c o n f l i c t  wi th  a t r a f f i c  s i gna l .  
23. When pass ing  a veh i c l e  going i n  t he  i. oppos i te  d i r e c t i o n  you must: .? 
A. Decrease your speed by a t  l e a s t  10 mph. 0 Blow your horn. 
C Stay t o  t he  r i g h t .  
Drive on to  t he  shoulder  t o  provide more 
room. L 
! 
24. You should expect  t h i s  s i g n  on a:  
Bridge o r  i n  a tunnel .  
8. Country road o r  highway. 0 T r a f f i c  c i r c l e .  
D. Highway en t rance  o r  e x i t .  
25. I f  you cannot avoid d r iv ing  through a 26. You should n o t  d r i v e  over  a f i r e  hose 
sand o r  snow d r i f t  i n  t he  road you should: on the  road- 
A. Speed up before en t e r i ng  i t .  
B. Drive i n  a zig-zag p a t t e r n  through i t .  
C. S h i f t  t o  a higher  gear  before en te r ing  
it. a~r~ t o  keep your veh i c l e  i n  motion. 
27. To he lp  a s e r i o u s l y  i n ju r ed  person a f t e r  
an acc iden t  you should: 
A. Try t o  r e s e t  any broken bones and then 
c a l l  f o r  he lp .  
B. Rush him t o  the  h o s p i t a l .  
@ Cover him and t r y  t o  con t ro l  any 
bleeding.  
D. Move him t o  a warm place.  
29. When en t e r ing  a t r a f f i c  c i r c l e  you should 
always: 
A .  Stop before en t e r i ng  t h e  c i r c l e .  a Go t o  t he  r i g h t  when en t e r ing  t h e  
c i r c l e .  
C. Speed up t o  go f a s t e r  than t he  o t h e r  
t r a f f i c .  
D. Drive t o  t h e  cen t e r  of t he  c i r c l e .  
A. Under any circumstances.  
0 .  I f  i t  i s  being used. a Unless i n s t r u c t e d  t o  by a f i r e  
department o f f i c i a l .  
D. Unless t r a f f i c  i s  heavy i n  both 
d i r e c t i o n s .  
28. I f  you o f t e n  have t roub l e  seeing t h ings  
when d r iv ing  you should: 
A. Get more r e s t  before  d r iv ing .  
B. Go t o  an eye doc tor .  9 Not d r i v e  alone.  
D. Squint  your eyes when d r iv ing .  
30.When e n t e r i n g  a freeway from an en t rance  
with an a c c e l e r a t i o n  l a n e ,  you should: 
A. Stop t o  check f o r  t r a f f i c  a t  t he  end 
of t he  en t rance .  
B. Enter  t he  freeway a t  top  speed and 
slow down t o  t he  speed l i m i t  a f terward.  
C. Use t h e  a c c e l e r a t i o n  lane  t o  g e t  up t o  0 
t he  speed of t h e  freeway t r a f f i c .  
D. Use t h e  shoulder  t o  ga in  speed before  
you en t e r .  
31. This s i g n  means: 
A Watch f o r  c ro s s  t r a f f i c  ahead. 9 Stop s ign  o r  s i g n a l  ahead. 
C .  No through t r a f f i c ;  prepare t o  tu rn .  
D.  Prcpzre t o  change rou tes .  
Continue t o  next  page. . . I 
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32. I f  a speed l i m i t  is not posted b e f o r e  33. When backing up you shou ld :  
a curve:  A. Allow l e s s  d i s t a n c e  t o  s t o p  than  i f  
A. Continue a t  t h e  same speed.  going forward. 
B. Assume t h a t  it i s  b e t t e r  t o  t a k e  t h i s  Pump the g a s  peda l  t o  g a i n  speed. 
curve  a t  a h igher  speed.  Avoid making quick s t e e r i n g  changes.  
C. Slow down t o  35 t o  40 mph. Speed up s l i g h t l y  when t u r n i n g .  
D Judge how s h a r p  t h e  curve  is and i O change your speed accord ing ly .  1 
I 
1 
34 .  When you s e e  t h i s  s i g n  you should:  
A.  Avoid blowing your horn,  q u i e t  zone. 
B. Reduce speed and watch f o r  pe r sons  
s t e p p i n g  from between parked c a r s .  
C. Avoid d r i v i n g  i n  t h i s  a r e a  u n l e s s  you 
a r e  a t t e n d i n g  church s e r v i c e s .  
D. Not park i n  t h i s  a r e a .  
CHURCH 0 
35, When you s e e  t h i s  s i g n  you shou ld :  
A. Drive  between 70 mph and 60 rnph 
i f  you a r e  d r i v i n g  a t r u c k .  
B. Not d r i v e  s lower  t h a n  60 mph u n l e s s  
you a r e  d r i v i n g  a t r u c k .  0 Not d r i v e  f a s t e r  than  70 rnph i f  you 
a r e  d r i v i n g  a c a r .  
D. Not d r i v e  f a s t e r  than  70 mph d u r i n g  
the day and 60 mph a t  n i g h t .  
36. Windshield wipers  i n  good working 37. A f t e r  pass ing  an oncoming v e h i c l e  t h a t  
c o n d i t i o n  a r e :  had i t s  b r i g h t  l i g h t s  on you shou ld :  
@ Required equipment on a11 motor @Cont inue  a t  a s lower  speed f o r  a I 
v e h i c l e s .  s h o r t  t ime.  
R. Required on ly  on commercial motor B. Continue a t  your normal speed. 
v e h i c l e s .  C. Speed up s l i g h t l y .  
C. Required equipment on o n l y  American- D. Turn on your  i n s i d e  l i g h t s .  
made v c h i c l e s .  
D. Not r e q u i r e d ,  b u t  s t r o n g l y  sugges ted .  
38. I f  your l i c e n s e  o r  r e g i s t r a t i o n  h a s  been 39. When d r i v i n g  through f o g  a t  n i g h t ,  you 
suspended o r  your insurance  h a s  been should use  your :  
cance led  : 
A. High beam h e a d l i g h t s .  
A. Cont inue t o  d r i v e  u n t i l  you r e c e i v e  a g. Parking l i g h t s .  
second n o t i c e  from t h e  Department. @ Low beam h e a d l i g h t s .  
B. You may d r i v e ,  b u t  t h e r e  must always D. 4-way f l a s h e r s .  
be someone i n  t h e  v e h i c l e  w i t h  you. 
C.  You should s t i l l  use  your l i c e n s e  a s  
a form of i d e n t i f i c a t i o n .  
D. Your l i c e n s e  o r  r e g i s t r a t i o n  must be  
s e n t  back t o  t h e  Department immediately.  
40. When d r i v i n g  you should s t a y  a t  l e a s t :  41. I n  making a l e f t  t u r n ,  you should not: 
A. 1 /2  of  a second behind t h e  v e h i c l e  @ P u l l  halfway i n t o  t h e  i n t e r s e c t i o n  and 
i n  f r o n t  of you. edge i n t o  c r o s s  t r a f f i c .  
B. 3/4 of a second behind t h e  v e h i c l e  B. S i g n a l  b e f o r e  you a r r i v e  a t  the i n t e r -  
i n  f r o n t  of you. s e c t i o n .  
C. 1 second behind t h e  v e h i c l e  i n  f r o n t  C. Slow down t o  a s t o p  i f  t r a f f i c  is heavy 
D. S tay  i n  one l a n e  w h i l e  t u r n i n g .  @ ; f s :E~~ds  behind t h e  v e h i c l e  i n  f r o n t  
of you. 
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42.'I'his s i g n  found on t o p  of a n o t h e r  v e h i c l e  
is uscd where it i s  n e c e s s a r y  t o :  
Q Lcad v e h i c l e s  through a  c o n s t r u c t i o n  a r e a .  Guide v e h i c l e s  d u r i n g  c i v i l  d e f e n s e  
emergenc ie s .  
C. Warn peop le  t h a t  t h e  d r i v e r  i s  a  l e a r n e r .  
D. Restrict t h e  a r e a  t o  c l a s s i f i e d  p e r s o n n e l .  
P I LOT 
FOLLOW 
4 3 .  T h i s  s i g n  means: 
A. Schoo l  buses  must n o t  exceed  t h i s  
speed l i m i t .  
B. Any v e h i c l e s  t r a n s p o r t i n g  c h i l d r e n  
t o  s c h o o l  must n o t  exceed t h i s  speed  
l i m i t .  
C. T h i s  speed l i m i t  shou ld  be  obse rved  
o n l y  when c h i > d r e n  a r e  s e e n  walking.  
@ V e h i c l e s  must n o t  exceed t h i s  speed 
l i m i t .  
SPEED 
LIMlT 
4 4 .  When p a s s i n g  a n o t h e r  v e h i c l e  you can  
t e l l  how f a s t  i t  is going by:  
A .  1,ooking a t  your  speedometer .  
B. 1,ookinq a t  t h e  s i d e  of t h e  road .  
C. See ing  how f a s t  you a r e  g e t t i n g  c l o s e r  
t o  t h e  o t h c r  v e h i c l e .  
D C l~cck ing  your  speedometer  and t h e  speed  O w i t h  ~ h i c h  you a r e  approach ing  t h e  
o t h c r  v e h i c l e .  
46 .  I f  you a r c  t a k i n g  medic ine  f o r  a  c o l d  
you s h o u l d :  
A? Know t h e  e f f e c t s  of t h e  med ic ine  
b c f o r c  you d r i v c .  
B. Not d r i v c  w i t h  anyone else i n  t h e  
v c h i c l a .  
C .  Not d r i v e  a t  n i g h t  o r  j u s t  a f t e r  
t a k i n g  t h e  medic ine .  
D. Only d r i v c  i f  it is  an  emergency. 
48 ,  I f  a  v e h i c l e  approaches  you q u i c k l y  from 
t h e  r i g h t  w h i l e  you a r e  c r o s s i n g  an  
i n t c r s e c t i  on: 
A .  S t o p  i n  t h e  p a t h  of t h e  v e h i c l e .  
B. P u t  your  v e h i c l e  i n  r e v e r s e  and 
back up.  
@ Speed up t o  g e t  o u t  of t h e  way. 
D. Blow t h e  horn  and c o n t i n u e  a t  t h e  
same speed .  
50. I n  an emcrgency s t o p  you s h o u l d  not: 
A.  Grasp  t h e  s t e e r i n g  wheel  f i r m l y .  
Apply h r a k e s  a s  soon a s  p o s s i b l e .  
C Turn o f f  t h e  eng ine .  6 
D. S i g n a l  t h e  v e h i c l e s  beh ind  you.  
45 .  I t  is  i l l e g a l  t o :  I  
@ Forge  o r  a l t e r  a  c e r t i f i c a t e  of 
t i t l e  wi th  i n t e n t  t o  commit f r a u d .  
B. Unknowingly borrow a  r e g i s t r a t i o n  
c a r d  which h a s  been a l t e r e d .  
C. Borrow suneone e l s e ' s  v e h i c l e  
w i t h  h i s  c o n s e n t  and become i n v o l v e d  
i n  an a c c i d e n t .  
D. F o r g e t  to t a k e  t h e  t i t l e  f o r  your  
v e h i c l e  when d r i v i n g .  
i 
I 
47. When t h e r e  is oncoming t r a f f i c  you 
s h o u l d  : 
A. Move closer t o  t h e  c e n t e r  l i n e .  
9 Move a s  far t o  t h e  r i g h t  a s  p o s s i b l e .  Slow down u n t i l  it h a s  p a s s e d .  
D. P a s s  a t  your  own r i s k .  , 
49. I f  you know t h a t  you w i l l  soon b e  making 
a t u r n  you shou ld :  
@ Look w e l l  ahead t o  l o c a t e  t h e  t u r n i n g  
~ o i n t .  s - - - -  - 
B. Blow t h e  ho rn  s e v e r a l  hundred f e e t  
b e f o r e  t h e  t u r n .  
C. F l a s h  y m r  b r i g n t  l i g h t s  t o  warn 
o t h e r  t r 4 f f i c .  
D. Speed up s o  a s  t o  a v o i d  making o t h e r  
v e h i c l e s  w a i t .  
51. I t  i s  l e g a l  t o :  
A. Lend your d r i v e r ' s  l i c e n s e  t o  someone elst 
B. Refuse  to t u r n  o v e r  y o u r  l i c e n s e  t o  t h e  
t o  someone u s i n g  
y o u r  v e h i c l e .  
D. Use a  f a l s e  name when a p p l y i n g  f o r  a  
l i c e n s e .  
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52. When about t o  pass you should gene ra l l y :  
A .  Move up very c lo se  t o  t he  lead  v e h i c l e ,  
then  changc lanes .  
B. Drop back and change l anes  f a r  behind 
t h e  lead  veh i c l e .  
C. Maintain usua l  fol lowing d i s t a n c e  
O u n t i l  you change l anes .  
D. Move up c lo se  t o  t h e  lead  v e h i c l e  and 
drop back t o  warn him you a r e  about t o  
pass .  
54.  Rcfore going down a long,  s t e e p  h i l l :  
A .  S h i f t  i n t o  n e u t r a l .  
B. Turn on your head l igh t s  o r  blow your 
horn. 
C.  Tighten your s e a t  b e l t  and s i t  we l l  
back on t h e  s e a t .  
@ T ~ s t  your brakes and s h i f t  i n t o  a  
lower gea r .  
i 
53. I f  you pass pedes t r i ans  nea r  t h e  road  
a t  n i g h t  you should: 
A. Turn o f f  your head l igh t s  i f  t h e r e  
are l i g h t s  on t h e  s t r e e t .  
8. Use your h igh  beam h e a d l i g h t s  i f  
t h e r e  are no oncoming v e h i c l e s .  
Only use your parking l i g h t s .  
D Keep your head l igh t s  on low beam. 6 
1 
55. I f  t h e  r e a r  of your v e h i c l e  i s  sk idding  
t o  t h e  l e f t  you should:  
A.  Move t h e  s t e e r i n g  wheel back and f o r t h  
i n  a zig-zag p a t t e r n .  
@ Turn t he  t op  of your s t e e r i n g  wheel t o  
t h e  l e f t .  
C.  Hold your s t e e r i n g  wheel from moving 
u n t i l  o u t  of t he  sk id .  
D. Turn t he  t op  of your s t e e r i n g  wheel 
t o  t h e  r i g h t .  
56. This  s i g n  means: 
A .  Prepare  t o  merge w i th  t r a f f i c  ahead. 
8. Slow down, s i d e  road ahead. 
Prepare  t o  de tou r .  
Slow down and prepare  t o  t u r n  r i g h t  
or l e f t .  
57. I f  your t i r e s  a r e  badly worn you should: 58. When pos s ib l e ,  pedes t r i ans  walking a long  
A Rcplacc them. St t h e  rohd should walk: Rota te  thcm. @ On t h e  l e f t  s i d e  f ac ing  t r a f f i c .  
C .  I , a t  ou t  some a i r .  B. On the  r i s h t  s i d e  wi th  t r a f f i c .  . 
D. Pu t  i n  new inne r  tubes .  C. On t h e  d g e  of t h e  road r a t h e r  than  
on t h e  shoulder .  
D. On the  s i d e  with t h e  l e a s t  t r e f f i c .  
59. When pass ing  another  v e h i c l e  you should:  60. I n  most s i t a a t i o n s  b i c y c l e  r i d e r s :  
A.  Return t o  t he  r i g h t  l ane  a s  soon a s  A. Have t h e  right-of-way over  a l l  o t h e r  
you c l e a r  i t s  f r o n t  bumper. veh ic les .  
B.  Drive as  c l o s e  be s ide  t h e  v e h i c l e  a s  B. May not  t r a v e l  on a  heav i ly  t r a v e l e d  
road.  
@ ~ ~ b e s ~ ~ l ~ ; e r  t he  speed l i m i t  un l e s s  C Are sub j ec t  t o  t h e  same r u l e s  a s  
necessary .  O motor veh i c l e s .  
D. F lash  your brake l i g h t s  s e v e r a l  times D. Must r i d e  a g a i n s t  t h e  flow of t r a f f i c  
be fo re  t u rn ing  t o  t h e  r i g h t  l ane .  s o  they can  s e e  and be seen.  
61.  I f  you s e e  t h a t  your e x i t  is on t h e  l e f t  
s i d e  of t h e  road: 
A.  Move smoothly i n t o  t h e  l e f t  l ane  we l l  O be fo re  t he  e x i t .  
B. Move i n t o  t he  l e f t  l ane  and i n c r e a s e  
your  speed t o  pass ing  speed. 
C. S tay  i n  t he  middle l ane  and move over  
when next  t o  your e x i t .  
D. S t ay  i n  t h e  r i g h t  l ane  u n t i l  you a r e  
going slow enough t o  e x i t .  
62. When approaching a  t r a f f i c  a c c i d e n t  o r  
f i r e  you should: 
A.  Stop  and o f f e r  your h e l p  t o  t h e  p o l i c e .  
B. Turn on your emergency f l a s h e r s  b e f o r e  
you d r i v e  by. 
C. Drive c l o s e r  than u sua l  t o  t h e  v e h i c l e  
i n  f r o n t  of you. 
@ Slow down and watch f o r  people nea r  
t h e  scene. 
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63. I f  you come t o  a  sand o r  snow d r i f t  on 
t h e  road  i t  i s  b e s t  t o :  
A.  Spced up and d r i v e  th rough  it. 
B Dr ivc  around i t  i f  p o s s i b l e .  Q Dccrcasc  your  spcctl  and g o  th rough  it. 
D. S h i f t  t o  a  lower g e a r  and d r i v e  th rough  
i t .  
65. To a v o i d  s p i n n i n g  t h e  t i res  on a  s l i p p e r y  
s u r f a c e  you shou ld :  
A .  Alternately u s e  t h e  b r a k e  and gas .  
@ I n c r c a s c  speed  s l o w l y .  
C .  S h i f t  from d r i v e  t o  n e u t r a l .  
D.  S t a r t  i n  second g e a r  w i t h  f a s t  b u t  
s t e a d y  power. 
67.  R c f o r e  making a  t u r n  you s h o u l d :  
A .  Usc hand s i g n a l s  f i r s t  and t h e n  
mechan ica l  s i g n a l s .  
QLook t o  s e c  i f  o t h e r  v e h i c l e s  w i l l  
b e  i n  your  way. 
C.  S t o p  b c f o r e  t h e  t u r n  t o  i n s p e c t  t h e  
a r e a .  
D.  Movc s l i g h t l y  t o  t h e  l e f t  when t u r n i n g  
r i g h t  and s l i g h t l y  t o  t h e  r i g h t  when 
t u r n i n g  l e f t .  
64.  When d r i v i n g  on a  s l i p p e r y  r o a d  you 
shou ld :  
A .  H i t  you r  b r a k e s  h a r d e r  t o  s t o p .  
Q Not make q u i c k  t u r n s .  Change speeds  o f t e n .  
D. Slow down and s t o p  a t  e v e r y  
i n t e r s e c t i o n .  
66. The d r i v e r  of a n  emergency v e h i c l e  may: I 
@ I g n o r e  c e r t a i n  t r a f f i c  laws when 
r e spond ing  t o  an  a l a rm.  
8 .  Take t h e  r ight -of-way when r e t u r n i n g  
f rom a n  emergency. 
C. Endanger t h e  l i v e s  o f  p e d e s t r i a n s  t o  
r e a c h  h i s  d e s t i n a t i o n .  
D. V i o l a t e  t r a f f i c  s i g n a l s  any t i m e  h i s  
v e h i c l e  is on t h e  r o a d .  
68. I f  you a r e  an a  f reeway e n t r a n c e  and 
j 
n o t i c e  t h a t  t h e r e  i s  no  t r a f f i c  on t h e  
f reeway : '! 
A. S t o p  b e f m e  e n t e r i n g  t h e  freeway. 
Slow down b e f o r e  e n t e r i n g  t h e  f reeway.  
Con t inue  smoothly  o n t o  t h e  f reeway.  
D. Dr ive  s e v e r a l  miles above t h e  l e g a l  
l i m i t  b e f o r e  e n t e r i n g  t h e  f reeway.  
1 
- - 
69. T h i s  s i g n  means: I 
Div ided  road ahead ,  keep  r i g h t .  1 
R O b s t r u c t i o n  ahead ,  move t o  t h e  a 
r i g h t  o r  l e f t .  1 
C .  Road ends  ahead ,  d e t o u r .  i i 
D. P r e p a r e  t o  merge w i t h  t h e  t r a f f i c  ahead.  
70. When you s e e  t h i s  s i g n  you s h o u l d :  
A. D r i v e  between 50 mph and 65 mph i f  you 
SPEED 
a r e  d r i v i n g  a  t r u c k .  LIMIT 
B. Not d r i v e  s lower  t h a n  65 mph u n l e s s  you 
a r e  d r i v i n g  a  t r u c k .  a Not d r i v e  f a s t e r  t h a n  50 mph i f  you a r e  
d r i v i n g  a  t r u c k .  
D. Not d r i v e  f a s t e r  t h a n  65 mph d u r i n g  t h e  
d a y  and 50 mph a t  n i g h t .  
71. When c l e a r i n g  t h e  w i n d s h i e l d  o f  f r o s t  o r  72,  The most  i m p o r t a n t  r e a s o n  f o r  p a s s i n g  
ice i n  cxt rernely  c o l d  w e a t h e r  you s h o u l d  a  t r u c k  t r a v e l i n g  a t  45 miles p e r  hour  
a v o i d  u s i n g :  i n  a 55 m i l e s  p e r  hour  zone i s :  
A Your w i n d s h i e l d  washer  even  w i t h  A To i m p r o w  y o u r  a b i l i t y  t o  s e e .  ' a n t i - f r e e z e .  (2 To advance y o u r  p o s i t i o n  i n  t r a f f i c .  
B.  The h e a t e r .  C. To r e d u c e  y o u r  t r a v e l  time. 
C .  The d e f r o s t e r .  D. To a v o i d  e x h a u s t  fumes. 
D. A p l a s t i c  o r  r u b b e r  s c r a p e r  o n  t h e  
w i n d s h i e l d .  
73. To t u r n  on t h e  r i g h t  t u r n  s i g n a l ,  you: 74. I f ,  a f t e r  l e a v i n g  t h e  r o a d ,  it i s  
A .  P r e s s  t h e  l e v e r  down. n e c e s s a r y  t~ r e t u r n  t o  t h e  r o a d  w i t h o u t  
8 .  F u s l ~  t h e  l e v c r  i n .  s t o p p i n g :  
P u l l  t h e  l e v e r  o u t .  A. S h i f t  t o  n e u t r a l  and keep y o u r  f o o t  
D L i f t  t h e  l e v e r  up. 6 o n  t h e  b rake .  
B. Speed up to g e t  back on t h e  r o a d  
q u i c k l y .  
G r a d u a l l y  s t e e r  back towards  t h e  r o a d .  
Hold t h e  s t e e r i n g  wheel  l o o s e l y .  
7 Conttinue t o  n e x t  page.  . . 
75,  I f  you a r e  tack ing  t o  the  r i g h t  o u t  of 76. A veh ic l e  g e n e r a l l y  does no t  have t o  be 
a driveway, you should: r eg i s t e r ed  i-n t h i s  S t a t e  T i t  is:  
A. Check only the  t r a f f i c  coming from A. Regularly used f o r  t he  commercial 
t h e  l e f t .  t r anspo r t a t i on  of property.  
B. S t a r t  forward quickly once you a r e  @ Used for pe r sona l  t r a n s p o r t a t i o n  by 
i n  t he  t r a f f i c  lane.  a non-resident,  
C. Cause t r a f f i c  t o  s t o p  by slowly C. Frequently used f o r  bus iness  wi th in  
backing out  of the  driveway. t h i s  State.  
Back i n t o  t he  lane nea re s t  t he  curb. D, Used foo t r a n s p o r t i n g  persons f o r  a fee .  
A 
77. You a r e  most l i k e l y  t o  s e e  t h i s  s ign :  
A .  In  a r e s t r i c t e d  a rea .  
B.  On a br idge o r  tunnel .  
C.  I n  a parking l o t  o r  s e r v i c e  a rea .  
@ On a country road. 
78. Minimum speed l i m i t s  a r e :  
A .  15 mph lower than t he  maximum posted 
speed l i m i t s .  
Not l c g a l  and need not  be observed. 
C .  The s lowcst  you should d r ive  except  Q, whcn necessary f o r  s a f e ty .  
D. Spccd limits between t he  daytime and 
n ight t ime l ega l  speed. 
8 0 .  Having 1 o r  2 d r inks  before  dr iv ing :  
A. Improves your d r iv ing  a b i l i t y .  
B. Has l i t t l e  o r  no e f f e c t  on your 
d r iv ing  a b i l i t y .  
C W i l l  a f f e c t  your r eac t i ons  and 
judgmcn t . 
D. Is i l l e g a l .  
79. I f  you d a n q e  t h e  highway when i l l e g a l l y  
opera t ing  s m e o n e  e l s e ' s  veh i c l e  wi th  t h e  
owner's p d s s i o n :  
@ YOU and &e owner a r e  both he ld  
respons ib le .  
B. The highway department i s  he ld  
respons ib le .  
C. The owner i s  t h e  only one he ld  
responsibf  e . 
D. You a r e  the only one held respons ib le .  
81. I f  you a r e  about t o  d r i v e  away from t h e  
curb ,  you should: 
A. Sound your horn and go ahead. 
S igna l  and p u l l  i n t o  t h e  s t r e e t .  
C S igna l ,  y i e l d  right-of-way and p u l l  ' i n t o  t he  s t r e e t .  
D. S igna l ,  wai t  f o r  t h e  f i r s t  veh i c l e  
to  pass  aad p u l l  i n t o  t h e  s t r e e t .  
82. This  s i g n  means you should: 
A .  Slow down t o  30 rnph on t h i s  e x i t ,  Q Go no f a s t e r  than 30 mph before 
leavitlg t he  main road. 
C. Reduce your speed t o  30 mph even i f  
you a r e  not  going t o  e x i t .  
D.  Expect t o  go 30 rnph a f t e r  e x i t i n g .  M. P. H, 
8 
83 .  Whcn turn ing  l e f t  a t  an i n t e r s e c t i o n :  84. Every motor veh i c l e  must be equipped I 
A .  You have the  right-of-way over w i th  : 
oncoming t r a f f i c .  A. A muff le r .  
i 
D. You should blow your horn and proceed Q 4-ply t i r e s .  
wi th  cau t ion .  C. A r e a r  widow d e f r o s t e r .  
C .  Chcck c ro s s  t r a f f i c  from both d i r ec t i ons .  8 D. A t runk  l i g h t .  Pu l l  halfway i n t o  t he  i n t e r s e c t i o n  and 
edge i n t o  c ro s s  t r a f f i c .  I 
END OF TEST * * read below 
Go back and answer any ques t i on  you may have skipped over .  
Check your nnsHer sheet t o  make su re  a l l  your answers a r e  
c l e a r l y  mnkred and tha t  any e r a s u r e s  a r e  completely done. 
